Animals tend to respond more strongly to signals that are more colourful and such signals are also common in nature. This is the first study to explore experimentally the possibility that response biases arising in an animal's recognition mechanisms can explain these findings. We trained domestic fowls, Gallus gallus domesticus, to respond by pecking or not pecking to different colours displayed on a touch-sensitive computer screen. The colours changed in response to the birds' choices, which mimicked a simple evolutionary process. Discrimination training generated response biases for the colours more distinct from the nonrewarding colour. As a result the signals evolved towards distinct coloration. The biases developed in directions towards more intense and towards less intense colour, depending on the colour of the nonrewarding stimulus. The result may be applicable to all sorts of visual signals encountered during the same kind of experiences, that is, when one signal should be avoided and another should be approached. 
 2003 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The inclination of animals to react more strongly to more bright or colourful (high saturation or chroma) stimuli has been demonstrated in species of various taxa, especially in experiments concerning mate choice (Ryan & Keddy-Hector 1992) , but also in the avoidance of aposematic prey by predators (Gamberale & Tullberg 1996 , 1999 or egg retrieving by birds (Baerends & Drent 1982) . Such responding is a plausible evolutionary cause of the widespread occurrence of colourful signals. The intriguing question, however, is why animals have this inclination. The receiver bias hypothesis offers an explanation that is applicable to all contexts in which visual displays occur (reviewed by Endler & Basolo 1998; Enquist & Arak 1998; Ryan 1998) . According to this hypothesis, a bias inherent in the animals' recognition mechanisms is a sufficient explanation for the evolution of exaggerated signals such as bright or saturated coloration (Ryan et al. 1990; Enquist & Arak 1998) . Empirical data unambiguously show that animals will respond more strongly to certain novel variants of stimuli (Purtle 1973; Mackintosh 1974; Ghirlanda & Enquist 2003) . This biased responding has been referred to as supernormal stimuli in ethology (Tinbergen 1948) and as peak shifts in psychology (Hanson 1959; Mackintosh 1974) . Despite different terminology, both concepts seem to refer to the same phenomenon and appear both when responding is learned and when it is genetically determined (Hogan et al. 1975; Ghirlanda & Enquist 2003) . Data show that the direction and magnitude of such receiver bias can be predicted from knowledge about the individual's or the species' experiences of similar stimuli (Spence 1937; Mackintosh 1974) . For instance, an animal trained to peck a slightly red key but not a grey one will respond more strongly to a more saturated red. Theoretical work suggests that such bias can explain both the initial evolution and the maintenance of visual signals that are both colourful and distinct from other stimuli (Leimar et al. 1986; Weary et al. 1992; Enquist & Arak 1994 , 1998 . The present study is an attempt to evaluate this hypothesis empirically.
Our study was inspired by computer simulation of colour evolution in arms races between signals and receivers. Enquist & Arak (1998) showed that receiver biases could drive evolution towards distinct coloration. Their simulations were conducted with simplified models of receiver mechanisms: feed-forward artificial neural networks. We repeated some of these simulations using real animals as receivers while keeping the signal electronic. Generally, there is a lack of empirical studies of the receiver bias hypothesis compared with other theories of signal evolution. Existing empirical studies of receiver bias have used comparative methods to identify biases that have emerged prior to the signal (Basolo 1990; Ryan et al. 1990 ). However, no one has yet tried to study the actual process by investigating the effect of peak shift on the evolution of colours when driven by live animals.
Colours that humans perceive as colourful are generated by light spectra that strongly stimulate one or
